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Catheter connector 



(57) Compressible lock washers for use in catheter 
connectors. 'One such lock washer (60) includes a sup- 
port ring (62) and tube engagement flanges (64A to 
64D) extending centrally therefrom, oblique to the ring 
and each extending from the same side thereof. The 
tube engagement flanges (64A to 64D) define a tube 
receptacle (72) through which a catheter tube (58) may 



be inserted. Upon compression of the lock washer (60), 
the tube engagement flanges are forced toward the ring 
(62), decreasing the diameter of the tube receptacle 
(72). Thus, during compression of the lock washer (60), 
the tube engagement flanges engage the catheter tube 
which runs through the tube receptacle (72), securing 
the catheter tube within the catheter connector with 
which the lock washer is associated. 
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D script ion 

[0001] T chnlcal Field: This invention generally re- 
lates to connectors for catheters which introduce fluids 
into body cavities. More specifically the invention re- 
lates to devices disposed within catheter connectors 
which prevent the dislocation of a catheter tube from a 
catheter connector. 

[0002] Background: Catheter connectors are well 
known. One such device, which is commonly referred 
to as a Tuohy-Borst" connector, includes two threaded 
members which enclose an elongated, compressible O- 
ring. In use of that device, a catheter tube is inserted 
into one of the connector members and inserted through 
a channel defined by the O-ring. Upon engagement of 
the two threaded members, the O-ring is longitudinally 
compressed, decreasing the cross-sectional diameter 
of the channel and fictionally securing the catheter tube 
therein. 

[0003] A similar device is disclosed in United States 
Patent 5,053,01 5 to Gross (Oct. 1 , 1 991 ). The catheter 
connector of Gross includes a body member, into which 
a catheter tube is insertable, a compression member 
which locks onto the body member upon interconnec- 
tion therewith, and a compressible, elongated plug dis- 
posed in the body member. In use of that device, a cath- 
eter tube is inserted into the body member and through 
a channel of the elongated plug. Upon engagement of 
the body and compression members, the elongated 
plug is compressed, which decreases the cross-section- 
al diameter of the channel and frictionally secures the 
catheter tube therein. The connector assembly of Gross 
also includes a slip washer, which merely facilitates the 
rotational interconnection of the body and compression 
members (i.e., by screwing the complementary thread- 
ed body and compression members together). 
[0004] Such devices are somewhat problematic in 
that the sole use of a compressible member having a 
channel formed therethrough may be insufficient to ad- 
equately secure a catheter tube within the connector es- 
pecially if the catheter surface gets wet before insertion 
of the catheter tube into the connector. 

Disclosure of the Invention 

[0005] Although the previously-described catheter 
connectors work well for many applications, it has been 
found that an additional catheter tube-securing element 
prevents dislocation of a catheter tube from the catheter 
connector to an even greater degree. 
[0006] The invention thus includes a compressible 
lock washer which is useful in a catheter connector. As 
the lock washer is compressed, the cross-sectional di- 
ameter of a tube receptacle formed centrally there- 
through decreases, thus securing a tube placed therein. ' 
In use, a catheter tube is inserted into a catheter con- 
nector assembly, including the lock washer disposed 
therein. Upon interconnection of the catheter connector 



members, the lock washer is compressed, decreasing 
the cross-sectional diameter of the tube receptacle and 
engaging the catheter tube which runs therethrough. 
[0007] In another aspect, the invention includes a 
5 catheter connector assembly including a compressible 
lock washer, as previously described, and methods for 
manufacturing the lock washer and connector. 

Brief Description of the Figures 

10 

[0008] In the drawings, which depict presently pre- 
ferred embodiments of the invention and in which like 
reference numerals refer to like parts in different views: 
[0009] FIG. 1 is an exploded assembly view which de- 
is picts an embodiment of a lock washer according to the 
present invention associated with various catheter con- 
nector components. 

[0010] FIG. 2 depicts the embodiment of the preced- 
ing figure and its relation to a gasket. 

20 [001 1] FIG. 3 depicts an enlarged top plan view of the 
distal end of the embodiment of the preceding two fig- 
ures, with the lock washer in a relaxed state. 
[0012] FIG. 4 depicts an enlarged side plan view of 
the embodiment of the preceding three figures, with the 

25 lock washer in a relaxed state. 

[001 3] FIG. 5 depicts an enlarged top plan view of the 
distal end of the embodiment of the preceding four fig- 
ures, with the lock washer in an engaged state. 
[0014] FIG. 6 depicts an enlarged side plan view of 

30 the embodiment of the preceding five figures, with th 
lock washer in an engaged state. 
[0015] FIG. 7 depicts an enlarged top plan view of the 
distal end of an alternative embodiment of the lock 
washer according to the invention. 

35 [0016] FIG. 8 depicts an enlarged side plan view of 
the embodiment of the preceding figure, with the lock 
washer in a relaxed state. 

[0017] FIG. 9 depicts an enlarged top plan view of the 
embodiment of the preceding two figures, with the lock 

40 washer in an engaged state. 

[0018] FIG. 10 depicts an enlarged side plan view of 
the embodiment of the preceding three figures, with the 
lock washer in an engaged state. 
[0019] FIG. 11 is a cross-sectional assembly view of 

45 a connector assembly which includes a lock washer ac- 
cording to the present invention, illustrating the lock 
washer in an engaged state. 

Best Mode of the Invention 

so 

[0020] As shown in FIGs. 1 and 11 , a connector lock 
washer 60 of the present invention is shown in conjunc- 
tion with a catheter connector generally 20 including a 
cap 22, a center member 24, an insertion member 28, 
55 and a gasket 32. 

[0021] The distal end of the cap 22 includes a body 
and may also include an elongated cylindrical exten- 
sion, which is referred to as an alignment element 48. 
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The body of the cap 22 defines an elongated lumen 40 
that is open to the proximal end of the cap and extends 
approximately centrally through the cap and into the 
alignment element 48 thereof. The alignment element 
48 includes an end wall 56, thus lumen 40 includes a 
closed end. The cap 22 also includes a center member 
receptacle 51 formed in the distal end thereof for receiv- 
ing and engaging the proximal end of the center member 
24 (/.a, locking element 49, described below). The cent- 
er member receptacle 51 include an interconnect com- 
ponent 50 (e.g., a LEUR LOCK™ receptacle) formed 
therein. 

[0022] The center member 24, which is also referred 
to as a second member for simplicity, is a generally hol- 
low cylindrical member including a body that defines a 
lumen 44 entirely therethrough. An insertion member re- 
ceptacle 26 is disposed about the periphery of the center 
member 24, proximate the distal end of the same. The 
insertion member receptacle 26 is configured to receive 
the proximal end of the insertion member 28 and inter- 
connect therewith (e.g., by threads). The proximal end 
of the center member 24 includes a hollow, cylindrical 
extension, which is referred to as a locking element 49. 
The proximal end of the lumen 44 is defined by locking 
element 49 and is configured to receive the alignment 
element 48 of the cap 22. The cross-sectional diameter 
of the lumen 44 may decrease near the distal end of the 
center member 24. The locking element 49 includes 
locking elements 52 (e.g., LEUR LOCK™ extensions) 
adjacent the distal end thereof, which are configured to 
engage the interconnect component 50 of the cap 22. 
[0023] The insertion member 28, which is also re- 
ferred to as a first member for simplicity, is also a gen- 
erally hollow cylindrical member including a body that 
defines an elongated lumen 30 through the center there- 
of, a distal end 54, and a substantially round aperture 
42 formed approximately centrally through the distal 
end. The proximal end of the insertion member 28 in- 
cludes an interconnection component 46 (e.g., external 
threading) that is complementary to a first receptacle 26 
(which includes, e.g., internal threading) and configured 
to interconnect therewith. The lumen 30 is configured to 
receive a gasket 32. The distal end aperture 42 is con- 
figured to facilitate the insertion of a catheter tube 58 
therethrough. 

[0024] The lock washer 60 and gasket 32 are dis- 
posed within the lumen 30 of the insertion member 28 
and are held into place by the interconnection of the in- 
sertion member 28 with the center member 24. In order 
to interconnect the center member 24 and the insertion 
member 28, the interconnection component 46 of the 
insertion member 28 is inserted into and engaged by the 
receptacle 26 of the distal end of the center member 24. 
[0025] With reference to FIG. 2, a preferred gasket 32 
is an elongated, compressible, resilient, somewhat cy- 
lindrical element which defines a channel 34 centrally 
therethrough. The channel 34 has an inner diameter 
slightly larger than the outer diameter of a catheter tube 



58 to be inserted therein, thus facilitating the insertion 
of a catheter tube therein. The gasket 32 includes a frus- 
toconicalfy tapered distal end 36 and a proximal end 38. 
The lock washer 60 abuts the proximal end 38 of the 
5 gasket 32. 

[0026] Referring now to FIGs. 3 and 4, a preferred 
lock washer 60 includes a support ring 62, which is also 
referred to as a ring for simplicity, formed or positioned 
around the perimeter thereof are flared tube engage- 
10 ment flanges 64A, 64B, 64C, 64D extending centrally 
from the ring 62. A compression slot 68 A, 68B, 68C, 68D 
is defined by the lateral edges of each adjacent pair of 
tube engagement flanges 64, and is therefore located 
therebetween. FIGs. 3 and 4 depict the lock washer 60 

is and its tube engagement flanges 64A, 64B, 64C, 64D 
in a relaxed, or flared, state. As FIG. 4 illustrates, in the 
relaxed state of the lock washer 60 and the tube engage- 
ment flanges 64A, 64B, 64C, 64D, the tube engagement 
flanges impart the lock washer with a generally conical 

20 shape. Each tube engagement flange 64 is a resilient 
member that includes a central tip 66A, 66B, 66C, 66D. 
Preferably, each central tip 66 includes a concave arc 
70A, 70B, 70C, 70D. The collective, concave shape of 
all of the central tips 66A, 66B, 66C, 66D defines a gen- 

25 erally rounded tube receptacle 72 through the center of 
the lock washer 60. Thus, the central tips 66 A, 66B, 66C, 
66D, and therefore the tube receptacle 72, are config- 
ured to receive a catheter tube 58 (see FIG. 1 1 ) inserted 
through the lock washer 60 while the lock washer is in 

30 the relaxed state (see FIGs. 3 and 4), and engage the 
catheter tube without damaging or closing off the lumen 
through the same as the lock washer 60 is placed into 
the engaged state. 

[0027] FIGs. 5 and 6 illustrate lock washer 60 and its 

35 tube engagement flanges 64 in an engaged state, 
wherein the tube engagement flanges are flexed to- 
wards the center of a plaque in which the ring 62 lies. 
Consequently, the lateral edges of adjacent tube en- 
gagement flanges 64 are forced toward one another and 

40 the size of the compression slots 68A, 68B, 68C, 68D 
is reduced. Additionally, the cross-sectional diameter of 
tube receptacle 72 is thus decreased, such that it is at 
least slightly smaller than the outer diameter of a cath- 
eter tube 58 insertable therethrough. 

45 [0028] FIGs. 7 through 10 show an alternative embod- 
iment of the lock washer 60', which includes a support 
ring 62* formed around the perimeter thereof , flared tube 
engagement flanges 64A', 64B\ 64C 1 , 64D' and a thin, 
flexible, resilient, collapsible web 68'A, 68'B, 68'C, 68'D 

50 disposed between and adjoining the lateral edges of ad- 
jacent tube engagement flanges 64'. FIGs. 7 and 8 illus- 
trate the lock washer 60' in a relaxed, or flared, state, 
wherein the lock washer has a generally conical appear- 
ance. FIGs. 9 and 10 show the lock washer 60* in an 

55 engaged state, wherein the tube engagement flanges 
64A', 64B', 64C\ 64D* have been flexed toward the ring 
62'. 

[0029] Each tube engagement flange 64A', 64B\ 
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64C\ 64D 1 is a resilient member that includes a central 
tip 66A\ 66B\ 66C\ 66D 1 . Preferably, the central tips 
66A-D' are collectively configured to receive a catheter 
tube 58 (see FIG. 11) while the lock washer 60' is in the 
relaxed state, and engage the catheter tube without 5 
damaging or closing off the lumen through the same as 
the lock washer is compressed into the engaged state. 
[0030] Webs 68'A, 68'B, 68'C, 68'D are collapsible, 
resilient elements which facilitate the transition of the 
tube engagement flanges 64A\ 64B\ 64C\ 64D\ and 10 
therefore the lock washer 60', from the engaged state 
to the relaxed state following the release of a transverse 
load thereon. While the lock washer 60' is in the en- 
gaged state, as depicted in FIGs, 9 and 1 0, the tube en- 
gagement flanges 64A\ 64B\ 64C\ 64D' are flexed to- is 
ward the center of the ring 62', and their lateral edges 
are therefore forced laterally towards one another. Con- 
sequently, webs 68' fold or collapse upon themselves in 
their engaged state. Additionally, the diameter of tube 
receptacle 72* is also decreased, such that it is at least 20 
slightly smaller than the outer diameter of catheter tube 
58 (see FIG. 11) insertable therein in order to engage 
the catheter tube. 

[0031] Referring again to FIG. 11, as the insertion 
member 28 and the center member 24 are interconnect- 2S 
ed, the lock washer 60 and the gasket 32 are forced to- 
gether and compressed along their respective trans- 
verse axes. Thus, a transverse load is exerted on the 
lock washer 60, compressing it into the engaged state 
(illustrated in FIGs. 5 and 6). Therefore, the cross-sec- 30 
tional diameter of tube receptacle is decreased such 
that the catheter tube 58 extending therethrough is en- 
gaged by the compressed the lock washer 60. Similarly, 
the channel 34 of the gasket 32 is compressed, decreas- 
ing its cross-sectional diameter such that the gasket will 35 
f rictionally engage a catheter tube 58 that extends there- 
through. 

[0032] With continued reference to FIG. 11, as an ex- 
ample of the use of the catheter connector 20, a proxi- 
mal end of a catheter tube 58 that runs from a patient is 40 
inserted into the aperture 42 formed through the distal 
end 54 of the insertion member 28. The catheter tube 
58 is then inserted through the channel 34 of the gasket 
32, through the tube receptacle 72 of the lock washer 
60, and into the lumen 44 of the center member 24. In- 45 
terconnection of the insertion member 28 and the center 
member 24 exerts a transverse load on the tube en- 
gagement flanges 64A\ 64B', 64C\ 64D' of the lock 
washer 60, compressing the lock washer into an en- 
gaged position and thereby securing the catheter tube so 
58 within the catheter connector 20. The engagement 
of the insertion member 28 and the center member 24 
also compresses the gasket 32, decreasing the diame- 
ter of the channel 34 so that the gasket frictionally en- 
gages the catheter tube 58 extending therethrough. Up- ss 
on removal of the cap 22 from the center member 24, 
the lumen of the catheter tube 58 is exposed for con- 
nection to another device or for the introduction of sub- 



stances therein or the removal of fluids therethrough. 
[0033] . Although shown in use as a catheter connec- 
tor, the invention may also be used to establish and 
maintain a fluidic connect between other types of tubes. 
[0034] After being apprised of the devices according 
to the invention, methods of making them will become 
readily apparent to those of skill in the art. For instance, 
a lock washer can be made from a hypoallergenic, firm, 
resilient plastic material such as acrylonitrile butadiene 
styrene (ABS), acetyl, nylon, polycarbonate, polyesters, 
polyethylene, polypropylene, polystyrene, polysulfone, 
polyurethane, and polyvinyl chloride (PVC). Likewise, a 
cap, insertion member, and center member may be 
manufactured from similar materials and by methods 
which are readily apparent to those of skill in the art. The 
gasket can be made from a hypoallergenic, collapsible, 
resilient, low durometer elastomeric material such as a 
urethane. 

[0035] Furthermore, the lock washer and connector 
assembly might otherwise be modified. For instance, in 
its relaxed state, the lock washer may have a substan- 
tially hemispherical appearance. The tube engagement 
flanges will typically number from three to eight per each 
lock washer. The connector disclosed herein will work 
with most types of catheters. The lock washer disclosed 
herein will work with most Tuohy-Borst catheter connec- 
tors. The size of the lock washer and connector will be 
chosen dependent on the size of the catheter. Typically 
however, for epidural applications, the lock washer has 
a diameter of less than about 1 cm and the catheter tube 
secured thereby has outer diameter of about one mm. 
As another example, an element other than the de- 
scribed cap, such as a LEUR LOCK™ syringe, may be 
joined to the connector. 

[0036] Although the invention has been described 
with regard to certain preferred embodiments, the scope 
of the invention is to be defined by the appended claims. 



Claims 

1. A lock washer for use in a catheter connector, com- 
prising: 

a ring defining a periphery of the lock washer; 
and 

a plurality of tube engagement flanges associ- 
ated with and extending centrally from said ring, 
each of said tube engagement flanges having 
a central tip, central tips of at least selected 
ones of said plurality of tube engagement flang- 
es defining a tube receptacle for receiving and 
retaining a tube within said lock washer. 

2. The lock washer of claim 1 , wherein each of said 
tube engagement flanges is resilient. 

3. The lock washer of claim 1 , wherein adjacent ones 
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of said tube engagement flanges define a compres- 
sion slot therebetween. 

4. The lock washer of claim 1 , further comprising a col- 
lapsible, web disposed between adjacent ones of s 
said tube engagement flanges. 

5. The lock washer of claim 1 , wherein said tube en- 
gagement flanges are flexible towards the center of 

a plane defined by the periphery of said ring. 10 

6. The lock washer of claim 5, wherein upon flexion of 
said tube engagement flanges towards the center 
of said ring, the diameter of said tube receptacle de- 
creases. *s 

7. The lock washer of claim 5, wherein following the 
release of a compressive load from said lock wash- 
er periphery, said tube engagement flanges resil- 
iency flex back to a relaxed state. 20 
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15. The lock washer of claim 13, further comprising a 
web extending between and adjoining adjacent 
ones of said tube engagement flanges. 

16. The lock washer of claim 13, wherein each of said 
tube engagement flanges are proximally compress- 
ible with respect to said ring. 

17. The lock washer of claim 17, wherein, upon apply- 
ing a compressive load to said tube engagement 
flanges, said tube engagement flanges flex into said 
engaged state. 

18. The lock washer of claim 17, wherein, upon com- 
pression of said tube engagement flanges, the inner 
diameter of said tube receptacle decreases. 

19. The lock washer of claim 17, wherein, following the 
release of a compressive load, said tube engage- 
ment flanges flex into said relaxed state. 



8. The lock washer of claim 5, wherein adjacent ones 
of said tube engagement flanges define a compres- 
sion slot therebetween. 

9. The lock washer of claim 5, further comprising a 
web disposed between adjacent ones of said tube 
engagement flanges. 

10. The lock washer of claim 9, wherein, upon flexion 
of said adjacent ones of said tube engagement 
flanges toward said ring, said web collapses upon 
itself. 

11. The lock washer of claim 9, wherein, following flex- 
ion of said tube engagement flanges, said tube en- 
gagement flanges return to a relaxed state and said 
web re-expands to an original state. 

12. The lock washer of claim 1 , wherein each said cen- 
tral tip comprises a concave arc. 

13. A lock washer comprising: 

a ring defining a periphery of the lock washer; 
and 

a plurality of resilient tube engagement flanges 
associated with said ring and extending there- 
from, each of said tube engagement flanges 
having a relaxed state and an engaged state, 
and each including a central tip, said central 
tips of selected ones of said plurality of tube en- 
gagement flanges defining a tube receptacle 
through the lock washer for receiving a tube. 

1 4. The lock washer of claim 1 3, wherein adjacent ones 
of said tube engagement flanges define a compres- 
sion slot therebetween. 



20. A catheter connector assembly comprising: 

a first member including a body which defines 
25 a first lumen therethrough; 

a second member having a first and second 
ends and including a body which defines a sec- 
ond lumen therethrough, said second member 
being interconnectable with said first member 
30 at said first end; and 

a lock washer disposed within one of said first 
and said second lumens, said lock washer in- 
cluding a ring and a plurality of compressible 
tube engagement flanges associated therewith 
35 extending centrally therefrom and defining a 

tube receptacle. 

21. The catheter connector assembly of claim 20, 
wherein each of said tube engagement flanges in- 

40 eludes a central tip, all of said central tips defining 
a tube receptacle through said lock washer upon 
compression of the lock washer. 

22. The catheter connector assembly of claim 21, fur- 
45 ther comprising a cap interconnectable with the 

second end of said second member. 

23. The catheter connector assembly of claim 22, 
wherein interconnection of said first member and 

50 said second member decreases the diameter of 
said tube receptacle. 

24. The catheter connector assembly of claim 21, fur- 
ther comprising a tube positioned within said tube 

55 receptacle. 
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